Monitoring dynamic binding of chromatin proteins in vivo by fluorescence correlation spectroscopy and temporal image correlation spectroscopy.
Live-cell microscopy has demonstrated that many nuclear proteins bind transiently to target sites in chromatin. These binding interactions can be detected and quantified by two related live-cell imaging techniques, Fluorescence Correlation Spectroscopy (FCS) and Temporal Image Correlation Spectroscopy (TICS). With proper quantitative modeling, it is possible to obtain estimates from FCS and TICS data of the association and dissociation rates of nuclear protein binding to chromatin. These binding rates permit calculating the fractions of free and bound protein in the nucleus, plus the time required to diffuse from one binding site to the next and the dwell time on a chromatin target. In this protocol, we summarize the underlying principles of FCS and TICS, and then describe how these data should be collected and analyzed to extract estimates of in vivo binding.